There are no previous whole-country studies on mental health and relationships with general health in intellectual disability populations; study results vary.
Mental ill health is unevenly distributed across the population and appears to be more prevalent among people with intellectual disabilities compared with the general population. 1, 2 An adult prevalence of 22.4% has been reported excluding problem behaviours and autism or 40.9% including problem behaviours and autism; 1 and a prevalence of 36% including problem behaviours has been reported in children and young people, compared with 8% in those without intellectual disabilities. 2 However, most studies have limitations. Indeed, a recent National Institute for Health and Care Excellence (NICE) clinical guideline development group 3 reviewed the epidemiological evidence on prevalence of mental ill health in people with intellectual disabilities compared with the general population, and concluded they were not very confident in the results, in view of the variation in quality of the studies, and the need to include administrative samples because of limited population-based cohorts. For example, the most detailed, population-based study of adults with intellectual disabilities to date included only 1023 and no direct general population comparison group, 1 and the most comprehensive study of children and young people with intellectual disabilities, which did include a general population comparison group, included only 641 with intellectual disabilities, and was restricted to just those living in private households. Both studies had high recruitment uptake. Although other studies have also reported prevalence rates, they tend to be limited by non-representative samples and/or small study sizes. 4, 5 Poor physical health is more common among people with intellectual disabilities. [6] [7] [8] [9] People with intellectual disabilities are, therefore, at high risk of comorbid physical and mental ill health. In the general population, this combination is associated with poorer outcomes, such as premature death. [10] [11] [12] Hence an improved understanding of the prevalence of mental ill health and its relationship with general health in the population with intellectual disabilities, undertaken on a large scale, is highly indicated. This study's aims were to (1) describe the prevalence of mental ill health in the population with intellectual disabilities compared with those without intellectual disabilities, (2) investigate the odds of intellectual disabilities on having mental ill health when adjusted for age and gender, and (3) investigate the relationship of mental and physical health in the population with intellectual disabilities.
Method

Data source
The data source was Scotland's Census 2011. This provides statistical information on the number and characteristics of Scotland's population and households at the census day, 27 March 2011. 13 The census is undertaken every 10 years. It includes people living in communal establishments (such as care homes and student halls of residence) as well as people living in private households. In 2011, Scotland's Census was estimated to have achieved a 94% response rate, which is close to the highest ever historic compliance rate. A coverage assessment and adjustment process was used to take account of non-response in the final Census outputs. Scotland's Census is probably one of few country censuses that identifies people with intellectual disabilities and distinguishes these from specific learning disabilities such as dyslexia, and from autism; indeed it may be unique in this regard. Full details of the methodology and other background information on Scotland's Census 2011 are available at: www.scotlandscensus.gov.uk/supporting-information.
The Census requires the form to be completed by the head of household or joint head of household on behalf of all occupants in private households, and the manager is responsible on behalf of all occupants in communal dwellings. It is a legal requirement to complete the Census, and the Census form clearly states this, and that a head of household not completing it or supplying false information can be fined £1000. The Census team follow up non-responders and also provide help to respond when that is needed (there was not an easy-read version), hence the high 94% completion rate.
Census variables
Intellectual disabilities, mental health condition and other conditions
People with intellectual disabilities were identified by self-/proxyreporting on intellectual disabilities from the individual questions section; question 20: 'Do you have any of the following conditions which have lasted, or are expected to last, at least 12 months? Tick all that apply' . There was a choice of 10 response options, which included:
(1) deafness or partial hearing loss (2) blindness or partial sight loss (3) learning disability (e.g. Down syndrome) (4) learning difficulty (e.g. dyslexia) (5) developmental disorder (e.g. autism spectrum disorder or Asperger syndrome) (6) physical disability (7) mental health condition (8) long-term illness, disease or condition (9) other condition and (10) no condition.
For 'other condition' , a prompt was included for the respondent to report the type of 'other condition' . Importantly, the question distinguishes between intellectual disabilities (for which the term 'learning disability' is used in Scotland), specific learning disabilities and autism.
General health
General health status was collected through the question, 'How is your health in general?' , with a five-point response scale as follows: (1) very good, (2) good, (3) fair, (4) bad and (5) very bad.
Procedures
Following Scottish Government approval, data from Scotland's Census 2011 were analysed under the auspices of a collaborative research project with the National Records of Scotland at its premises in Ladywell House, Edinburgh. All resulting raw frequency tables of Census data were checked to ensure they did not breach statistical disclosure control thresholds and were published on the Scotland's Census website, available under the Health topic at: www.scotlandscensus.gov.uk/ods-web/data-warehouse.html#additionaltab
Data analysis
We calculated the number and percentage of people with intellectual disabilities, compared with the general population. We compared gender and age structure by Pearson's χ 2 test. We calculated the number and percentage of people with intellectual disabilities reporting a mental health condition and compared this with the general population by Pearson's χ 2 test. We then used two binary logistic regressions to calculate the odds ratios (95% confidence intervals (CIs)) of intellectual disabilities referenced to no intellectual disabilities, in statistically predicting the dependent variable 'mental health condition' , adjusted: (1) for gender and age (given the different gender and age structure in the two populations), and (2) for gender, age and general health status. Age was categorised into the following groups: 0-15, 16-24, 25-34, 35-44, 45-54, 55-64, 65-74 and 75+ years. The age group 0-15 years was the reference group for age, male was the reference gender group and good/very good health was the reference group for general health status. Next, within the population with intellectual disabilities, two binary logistic regressions were undertaken to investigate: (1) the extent to which age and gender were independent predictors of having a mental health condition, and (2) the extent to which age, gender and general health status were statistically independent predictors of having a mental health condition. The enter method was used. All analyses were conducted with SPSS version 22. Table 1 and Fig. 1 show the prevalence of mental health conditions by age and gender. There are significant differences between people with and without intellectual disabilities at all ages and for both genders, most markedly so for children and young people.
Results
Participant characteristics
Adjusting for age and gender, given the different distributions in the two populations, intellectual disabilities had an odds ratio of 7.1 (95% CI 6.8-7.3) in statistically predicting mental health conditions (Table 2 ). Good/very good health, fair health had an odds ratio of 10.4 (95% CI 10.3-10.6) and bad/very bad health had an odds ratio of 25.7 (95% CI 25.4-26.0) in statistically predicting mental health conditions, when referenced against good/very good health (Table 2) .
Relationship between general health and mental health
Within the intellectual disabilities population, female gender reduced the likelihood of mental health conditions. Each progressive increase in age group, up to 64 years, predicted mental health conditions compared with childhood; thereafter, the odds ratio plateaued (Table 3) . Fair health had an odds ratio of 1.8 (95% CI 1.7-1.9) and bad/very bad health had an odds ratio of 4.2 (95% CI 3.9-4.6) in statistically predicting mental health conditions, when referenced against good/very good health (Table 3) .
Discussion
Principle findings and interpretation
This large-scale study is the first of a whole-country population to investigate mental health and the relationship with general health in the population with intellectual disabilities at all ages, including children. It found a substantially higher prevalence of mental health conditions at all ages compared with the population without intellectual disabilities. These findings are important, given the previously stated lack of confidence as to whether people with intellectual disabilities have higher rates of mental health conditions, when excluding problem behaviours and autism. 3 Few previous studies have reported mental health in comparison with the general population, and those that did had either small sample sizes or reported from general population cohort studies. The general population cohort studies are limited through being focused on mild intellectual disabilities as very few people with more severe intellectual disabilities are included in existing cohorts, and typically are restricted to private households, whereas people with intellectual disabilities are more likely to live in communal establishments than are the general population.
We found mental health conditions to be related to poorer general health status. In the whole population, this was the case for fair health compared with good/very good health and was more markedly so for people with bad/very bad health. We found the same pattern in the population with intellectual disabilities, but to a lesser extent. Contrary to the general population, however, males rather than females were more likely to have mental health conditions, highlighting the importance of specifically studying the health of people with intellectual disabilities, to provide health intelligence that is relevant to them.
The 23.4% prevalence of mental health conditions we report for adults with intellectual disabilities is very similar to the 22.4% (excluding problem behaviours and autism) reported in the previously largest study of 1023 adults who all had individual detailed assessments. 1 The Census prevalence of mental health conditions also excludes autism, as autism was separately enquired about, but it did not specifically enquire about problem behaviours, so it is unclear whether or not respondents included problem behaviours within their understanding of mental health conditions. Regarding children, the previously reported rate of 36% in 641 surveyed children with intellectual disabilities did include problem behaviours.
2 This is higher than the 12.8% with mental health conditions in Scotland's Census data, which may well be accounted for by problem behaviours; the substantial difference compared with the general population is apparent in both these data-sets. Within the population with intellectual disabilities, increasing age was associated with increasing odds of mental health conditions, until age 64 years when the odds plateaued, giving some credence to a healthy survivor effect in this population.
14 As the older adults start to acquire mental health conditions related to ageing (dementia), one would expect their extent of mental health conditions to increase further. This is not observed in the data, although prevalence rates are still substantially greater than in the general population and then in the population of children with intellectual disabilities. This may be because of the premature death of people with severe/profound intellectual disabilities who have higher levels of mental health conditions, relative to people with mild intellectual disabilities. The population with intellectual disabilities also had higher rates of physical disability, blindness or partial sight loss, deafness or partial hearing loss and autism. Despite the considerably greater burden of both mental health and physical health that we have reported in the population with intellectual disabilities, it is notable the extent to which their needs have been neglected by researchers, as shown by the limited evidence base. Clearly, more research is needed to better understand the health and healthcare needs of people with intellectual disabilities.
Strengths and limitations
This Scottish total country study is the largest and most complete population study we have identified investigating reported mental health of people with intellectual disabilities compared with people in the general population across the lifespan, and reports on general health associations with mental ill health. The advantage of Scotland's Census data is that it covers communal establishments as well as private households, and specifically, systematically, asked about the presence of intellectual disabilities for each person, distinguishing this from specific learning disabilities and autism; lack of these features has previously been highlighted as a limitation of previous research on people with intellectual disabilities conducted with large data-sets. 15 Additionally, it provides a whole-country coverage, with a 94% response. It may well be unique in having all these features and, therefore, is the strength of the study.
The ascertained prevalence of intellectual disabilities by Scotland's Census is similar for adults (0.5%) to that reported in a recent meta-analysis of population-based studies of prevalence (4.94/1000), 16 giving further credence to the ascertainment in the Census. However, we recognise that the country of study, sample population, age range, definition of intellectual disabilities and method of ascertainment can all impact on identified rate. 17 Cohort effects result in prevalence varying with time, such that past and more recent studies of the same age ranges may well provide different rates. 17 These factors become lost within a meta-analysis. For children and young people we found the prevalence in Scotland's Census varied by age, in view of the time taken for identification in childhood, making comparisons with published studies difficult. Regarding proxyreporting for presence of intellectual disabilities, limitations have been reported with young children (e.g. age 3), 15 and this is apparent in Scotland's Census data as ascertainment increases up to age 9. Adults would, of course, have been diagnosed in childhood.
We have no reason to believe the study results are not generalisable to other high-income countries.
A limitation is the lack of information on whether the responses were completed by proxies or the person with intellectual disabilities. Given the style and questions on the Census, we consider it very unlikely that people with intellectual disabilities would have been able to complete the form without help. In private households, the head of household completing the Census was most likely to be a parent of the people with intellectual disabilities, in supported living a support worker, and in communal establishments the manager. The data are, therefore, likely to be proxy-report rather than self-report for the great majority of people with intellectual disabilities. We recognise that proxy ratings could differ from self-ratings with regard to health ratings, 15 but without them would have no information on people unable to self-report because of severe/profound intellectual disabilities. We note that proxy-reporting is the basis for much of the healthcare provided for people with intellectual disabilities who cannot self-report.
A further limitation is the cross-sectional design of the study. Hence, we are merely reporting associations, and causality cannot be assumed. Indeed, in the general population there is literature to suggest that mental ill health can lead to poor general ill health, and also the reverse, with poor general health leading to mental ill health. 11, 12 A longitudinal study would be needed to untangle the preceding and precipitating factors.
Implications
People with intellectual disabilities of all ages have substantially higher rates of mental health conditions than the rest of the population, and their mental health conditions are often associated with poor general health. Their health patterns differ from those seen in the general population. 9 These conditions are often not identified or are misattributed to the persons' learning disabilities (diagnostic overshadowing). Additionally, people with intellectual disabilities are known to experience difficulties accessing mainstream services. 6, 7 Globally, no country has comprehensive coverage of intellectual disability psychiatric services except the UK, and in the UK, there is increasing 'mainstreaming' of psychiatric care. Knowledge on intellectual disabilities and the poor general health associated with mental health is, therefore, essential for general psychiatrists and mainstream psychiatric services, as well as for carers. Without awareness of the substantial burden of mental health conditions and its co-existence with poor general health, the potential for misdiagnosis is high, and inadequate or inappropriate treatment is a risk. Health burden is also important to know for resource allocation, service planning, and to support individuals and their carers.
Clearly, given the associations we report, more research is needed to determine relationships between specific mental health problems, physical conditions and associated factors, for example, adversity, among people with intellectual disabilities, to help influence the development of appropriate interventions, and health and social care policy.
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